CRITICAL ITEMS LIST

PROJECT: SANMS

SYSTEM: DEC SURSYSTEM

i ASS'Y PsN: STISSENNT SHEET:

THE RAIE HOLD SWITCH 1S AW ALTERWATE ACTLON PUSH BUTTOW SWITCH

AATIONALE FOR ACCEPTAMCE

PAOCURED UNDER THE CONTROL OF HONEYWELL SPECIFICATION

10056487, 1EN SANPLES [AKEN FROM A HOMOGENEQUS PRODUCTION LOT

WERE SUBJECTED 10 QUALIFICATION TESTING. THE TEST PROGRAM
JNCLUOED - SOLDERASELITY, THERMAL SHOCK & AANDOM VIBRATION

MOTSTURE RESISIANCE, 25000 OPERATING CYELES AT 2 AMPS, 50000

CYCLES AT 0.01 ANP, CONTACT RESISTANCE AND INSULATION

REPRESENYATIVE SUITCHES AND ACTUATORS WERE LIFE TESTED FOR
SANS USE.

REPRESEMTATIVE WAND GRIP FRAME. FVESTING JNCLUDED -

§ CONDUCTED @Y MOUNTIRG THE SWITCHES IM A
RANDOM

VIORATION 10 QI LEVELS AND OPERATING LIFE TESIS 10 J0000

COMTACT RESISTANCE, AMD ACTUAfOR OPERATING FORCES.

[ THEA | ] WRHE Y7 FATLURE WOOE ]~ FRTTURE EFFECT — | WOUR 7 FURT. —
REF. REV. paavivg als, AND oH 11
DES | GNAY LON CAUSE END |TEN CRITICALITY
1500 1 RATE KOLD : EFFECT DESIGH FEATU
SuiTCH olY- | FAILURE OF : | CAUSE (t82) | ----.o......
P14 10058407 | WATE HOLD. gﬂslumn WAS
CAUSE(S): A) IF
) v CURRENTLY TN
CONTACT S/C. RATE HOLD, WILL
DROP DUT &F
€2) POLE RATE HOLD
FAILS 10 PEAMANENTLY .,
0V, (8) If RESISTANCE.
CUARENTLY OUT
(33 10v OF RAIE HOAD,
CONTACT O/C. ViLL
GO INTO RATE
(%) POLE #OLO UNTIL OROP THIS TEST uA
FAILS 10 OV, OUT OF WODE.
EFFECT 2 CYCLES (5000
CAUSE (182)
£F SWITCH WAS SMETCH OPERA
CLOSED:
€C) 1F .
CURRENTLY 1N

RATE HOLD, WILL
REMALYN I8 RATE

D)

CURRENTLY QUT
OF RATE wOLD
WILL OE OUY OF
RATE HOLD
PERMANENTLY.

EFFECT 3
CAUSE (3h¢)
1F SWITCH uAS

OPEN:

(C) AND (D)
APPLY,

EFFECT 4
CAUSE (3 & &)
IF SWETCH WAS
CLOSED:

(A} AND (B)
M-

WOH3E LASE
UNENPECTED
HOTICH. & JOINT
RUMAUAY,
UHANNUMCIANED .

CREY ACTION
REQUIRED.

REDUNDANT PATHS

BEFORE VIBRATION, AND 5000 POSI-UIIIAII::R')
TIOHAL CYCLES REFEN 10O TABLE 13,

SOLOERED COMNECTIONS 30 THE SWITCHES ARE POTIED O AFFORD
STRAIM RELIEF, AMD PROTECTYION AGAINST SHORT CIRCUIT.

THE PROCUREMENT SPECIFICATION FOR THE SWITCH INCLUDES IHE
REQUIREMEMT FOR OPA ON SAMPLES FROM EACH DELIVERED LOT.
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CRITICAL ITEMS LIST

PRGJECI: SAMS
ASS'Y NOMEWCLATORE: ROTAVIONAL HAN LL

PREA™ |7 "] WAHE, WYY, T ] TATIURE MODE | ~"FATLURE EFFECT -
REF. REV. orauinG afr. AKD on
) DESEGNAT ION CAUSE EWD LIEM
1500 v RATE HOLD MODE : 4 REMAINING |
SUITCH OrY-1 FAILURE OF | ------.........
£/ 10055487 | RATE wouD. w/A
CAUSE(S):
€1} 10V
COMIACT S/C.
{(2) POLE
:ms 10
(3) 10V ‘
CONTACT O/C.

(4) POLE
FAILS 10 OV,

FREPARED BY: MIMG

AFPROVI

SYSTEM: D&C SUBSYSTEM
ASS'Y PsN: ST1S5E

HOWR ™7 " FUNC . T
m RATIOMALE FOR ACCEPIANCE
CREITICALITY

THE RHC 1S SUBJECTED 70 THE FOLLOWING ACCEPTAKCE ENVIRONMENTAL
TESTING AS AN SRU,

O VIBRATION: 1EVEL AND DURATION REFERENCE TABLE 1 !

O THERMAL: +120 DEGREES F 10 20 DEGREES F {12 HRS PER
CYCLE) 2 CYCLES TOTAL.

THE RHC IS JESTED AS PART OF THE DAC SUBSYSTEW; WHICH CONSISY
OF DAC PANEL, THC AND RHC; PER TP 347,

VHE TOTAL DEC SUASYSIEM UNDERGOES AMS SYSTEM TESTING, (1P 518
RMS STAONGBACK, AND IPSS2 FLAY FLOOR TESTS) WHICH VERJFIES IhE
ABSEMCE OF THE FAILURE MODE.

QUALIFECATIONS TESIS
YHE RHC IS CERTIFIED BY SIMILARITY TO THE OABITER USED RHC

© ENCEPT FOR FINGER OPERATED SWITCHES.  THE BASIC DIFFERENCES
IS THAT THE ORBITER RHC IS TRIPLE REDUMDANT AND THE RMS RHE
IS SINGLE SIRING.

FLIGHT CHECKDUT

PORS OPS CHECKLIST (ALL VEHICLES) JSC 15987
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PRAEPARED BY: Mrug

TYREAT]
REF, REV,
s0 )T

S

0JECT: sens SYSTEM: D&C SuBSYSIEM
Iaiaadad bl ASS'Y nuufuc ASS'Y P/N: STISEETTY
20007 00—
m}—ﬁmﬂg ROOETFKILRE Erree R A T —
. L] Al . RATIONALE FOR ACCEPIANCE
DESTGRAT 10 . CAUSE END 17EN CRITICAL]TY
RATE HOLD HODE : EFFECT o OA/INSPECT IOWS
SUITCH ofy-) FAILURE oF CAUSE (182) [ THSPECTIONS
P/N 100548487 MATE HOLD, IF SUITCH was
' OPEX: PUSHBUTTON SWIICHES ARg PROCURED 10 HONETWELL SPECIFICAT|ON
CAUSE(S); (A) IF 100584687, HONEYUELL pagy MO. 10056407-10F. OUALIFICAKION
(1) 10v CURRENTLY [ IESTING OF THE Swilch was CONDUCTED @Y THE SUITCH MANUFACTURER
CONTACE /¢, RATE HOtO, Wiy C.P. CLARE AND Co., as REQUIRED BY MOWEVWELL SPECIFICATION
OROP OUE (O 10058487, " ADDI ) JowdL QUALIFICATLON VIBRATION TESTING Of sutrce
A2 POLE RATE WOLD VAS PERFORNED @Y HONETWELL 10 SPEC 10056487, TEST RESULTS ARE
FAILS TO PLAMANENTLY. COVERED IN HOWEYWELL JEST REPORT MO, AEX-79-025, IHE swiTcH
10v. ) 1 MECHANTSHS AND SujICHES SUCCESSFULLY COMPLETED 10,000 creygs
CURRENTLY ouT OF LIFE CYCLING. In ADDITION T HE 10,000 LIFE CYCLES, [HE
1) 10v OF RATE HOLD, SWITCH MECHANTSHS AND SWITCHES VERE SUSJECTED T 1HE okvt anp
CONFACT o/c. whi PLIGHT VINRATION REGUIREMENTS OF CAE SPECIFICAIJON PS
GO INTO RATE -31. PRIOR TO ANY SwiNcH CICLING OR VIBRATION, Suiicy
{4) roLE HOLD uMTIL DRroP BECHAWISNS SUBASSENBL 1ES WERE GEVEM A FUNCTIONAL PERFORMANCE
FAILS 10 ov, OuT OF MODE, ST ON THE SSHC JESI COMSOLE OETAILED TEST RESULTS Ape
EHect 2 COVERED N nONEVWELL F1EST REPOAT MO. AEX-77-059.
£C .
CAUSE {(112) WIRE 1S PROCURED TO SPECTFICATION MIL-w- 22759 o Mit-u-81381
1':: sgl;lcn UAS AN INSPECTED ANG TESTED 10 NASA JSCHBDBD STANDARD NuMBER 954
, CLOSED: )
) I RECEIVING INSPECTION VER{F]ES VHAT SUSTCHES RECEIVED ARE s
CURRENTLY 1N 10ENIEFIED IN THE PROCUREMENT NIS, THAT NO PHYS)CAL
RATE ROLD, wiLL DAMAGE HAS OCCLRRED 10 SWIICHES DURING SHIPHEMT  Tuar THE
REMAIM [N RATE NECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILI fy INFOANAT 10W
HOLD UNTIL DRop AMD ACCEPYANCE TEST DATA IDENTIFIES ACCEPTABLE PARIS,
OUT OF MODE. )
{D) IF PARIS ARE INSPECTED THROUGHOUT MANUFACIURE AND ASSEMBLY Ag
OURRENTLY OuT APPAOPRIATE 10 THE MANUFACIUR NG STAGE COMPLETED. Tuese
OF RATE KoLD INSPECTIONS JNCLUDE,
VILL BE Our oF
RATE wOLD CONPONENT MOUHT ING INSPECTION FOR CORRECT SOLDERING, w)Re
PERMANENTLY . LOOPING, STRAP?ING, ETC. GPERAIORS AND IHSPECTORS ARE TRAinED
ANO CERTIFIED TO NASA Wiig 5300.4¢34) STANDARD, AS MOOIfrED
EFFECT 3 8Y JSC 08000A.
CAUSE (384)
IF SUIICH was PRE-CLOSURE IWSPECT|ON, VORKMARSHEP AND CLEANL tNESS
OPEN;: (CAE/GOVERMHENT REP. - MAWDATORY THSPECI 10N POINY)
{C} AND (D)
APPLY, A TEST READINESS SEVIEW (IRR) WHICH ENCLUDES VER|FjcaT|on of
TEST PERSONNEL, TEST DOCUMENTS, YEST EQUIPHEN) CAL IBRA1 JOWy
EFFECT 4 VALIOATION STafus anp HARDUARE CONF[GURAT |ON |5 CONVENED 8Y
CAUSE (3 & &) LITY ASSURANCE N COMSUNERION W1y ENGINEER I NG
IF SWIECH uas RELIARILITY CONFIGURATION COMIAOL SUPPLIER aAs uﬁpucnsls,
CLOSED: AND THE GOVENMENT REPRESENTATIVE, $RiOR IO [uE START OF ANY
(A} AND (B} FORMAL TESTING (ACCEPFANCE Of QUALIFICATION),
APPLY,
ACCEPTANCE TESTING (AIP) INCLUWOES, AMB(€NT, VIBRAT 0N
VORST CASE AHD VHERMAL TESIING (CAE/GOVERMMEA] REP. - ‘mANDATORY
---------- INSPECTION POINI)
UNEXPECTED
MOLION. & JOINT INTEGRAVION OF OBC PANEL, RHC, THC AND MC|y, TMSPECTIONS ARE
RUNAUAY, PERFORMED Al EACH SIAGE OF INTEGRATION, wi)ly INCLUDES
UNANNUHC JATED . CROUMOING CNECKS, INTER .CONNECT CABLE VERIFIEANION, conngcron
CREW ac;mn INSPECTION FOR BENT OR PUSHEACK COMTACIS Erc.
REQUIRED. .
SUB-SYSTEM PERIORHANCE 1EST NG (ATP), YMCLUDES Ay AMBTEN]
RECUNDANT PATHS PERFORMANCE TEST, {HANDATOA| INSPECTION POINT),
- —_— ] bW — PERFOAMANCE TES Litok ro -

SUPERCEDING DAIE: 01 oct s
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CRITICAL ITEMS LIST

— s

PROJECT: SRMS . SYSTEM: DAC SUBSTSI.
ASS'Y NOMENCLATURE: AL HAN NTROLL ASS'y PNz JITSSEVLY SHEE":
HE “UYY 31 FATIURE WIOE T FAILURE EFFECT THDIM J TUNC T T - T T Tt e
oRauluG atr, AND oM 171 RATIONALE FOR ACCEPTANCE
DES | GNAT 104 CAUSE END 17€N CRITICALIIY
RATE KOLO MOOE : REMAINING
Switcx ary- | FAILURE OF seecasinaninnes SRMS SYSTENS IMTEGRANION, TME INTEGRATION OF MECHANICAL ARM
P/u 10058487 | MATE NOLD. WA SUBASSEMBLIES AND VHE FLIGHT. CABIN EQUIPNENT TO FORM THE SANS.
1MSPECTIONS ARE PERFORMED Al EACH PHASE OF IMTEGRATION WHICH
CAUSE(S): INCLUDES GROUNDING CKECKS, TWAU UIRING CHECKS, WIRENG ROUTING,
{1 10V INVERFACE CONNECTORS FOR $ENT OR PUSH BACK COMIACTS £1C.
CONTACT S/cC.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAF FLOOR AMBIENT
(2} POLE PERFORMANCE TEST. {SPAR/GOVEANMENT REP. - WANDAIORY INSPECT|ON
fAILS 1O POINI )
10v.
(3) 1ov
COMTACT O/C.

(4) POLE
FAILS 10 OV.

PRLPARED BY: MEWG

APPROVD - RMS/D&C - 380




aNS
EWCLATURE : WAL AN [ONTROLL

CRITICAL ITEMS LIST PROJECT:
- e D - - .- ASSIY NOM
FREK WANE; UTY, T T F [~ FRT(ORE EFFECT
REF. REV pRAWING REF, AND o
DESIGNALION CAUSE END LTEM
.............. .- e L : . .-
1500 1 RATE HOLD nin:: EFFECT 1
SUITCH any-§ FAILURE OF - | CAUSE (1L2)
P/N 10058407 | RATE HOLD. A:Esullcu WAS
E H
CAUSE(S): (A IF
10V CURRENTLY IN
CONTACT S/C. RATE HOLD, WILL
Dack oul OF
(2) POLE AATE HOLD
:a;;s 10 PERMANENTLY .

—

t3) 1ov
CONIACT O/C.

{4) POLE
FAILS TO Ov.

{8) I¥
CURRENTLY OUI
OF RATE MOLD,
WILL

GO INTO RATE

NOLO UNTIL DROP
QUT OF MODE.

EFFECT 2
CAYSE (142)
TF SWITCH WAS
CLOSED:

(C) IF
CURRENTLY N
RATE HOLD, MILL
REMAIN 1N RATE
HOLD UNTIL DROP
OUT OF MODE.

) If
CURRENTLY OUT
OF RATE HOLD
WILL 8f OUT OF
RATE WOLD
PERMANENTLY.

EFFECT )
CAUSE (384)
TF SHIICH WAS

OPEN:
(C) AND (D)
APPLY .

EFFECT 4
CAUSE (3 & &)
IF SWITCH WAS
CLOSED:

(A} AHD (0)
APPLY.

WORSY. CASE
UNENPECTED
HOTION. & t0IW]
RUNAMAY ,
UNANMUNCIATED,
CREW ACTION
REQUIRED.

REDUNDANT PATHS

SYSTEM: DEC SUBSYSIEM
Ass*y psu: STISSENTY ] SKEET:

IIDW‘—I;FUIIC.
CRITICALITY

RATIONALE FOR ACCEPTANCE

PREPARLD BY: WEWG

SUPERCEDING DAIE:

01 0cY B4

APFRO

VED BY:
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PHERE HAVE DEEN NO FAILURES ASSOCIATED WITH THES FAILURE
HODE ON FHE SRKS PADGRAM.




CRITICAL ITEMS LIST

PAGIICY: SANS

SYSFIN; H!C UBSYSICA

13

B DT b it ass*v wonfRTCATORE - WOYATTORAL WANU TORTAOLLIR ——  ass‘t P/ T smuer-
—THA T TATLURE AOOT | TARILURL CFFECT | WOk 7 TURC,
Er. ALy, orauing nir. AND on 11 AATIONALE FOR RCCUPTAMCE
orsicwation |, CAUSC o sten CRINICALITY
1500 2 AAIE HOLD nooL : LFFECT 3 :
. SUITCH QTY-4 FAILURL OF CAUSE {182) OPEMRTIONAL EFFCCTS
#/0 10056407 RATE HOLD. iF SUITCH WAS

CAUSELS): (A IF THE ARR COULD BEGCIN FO OPERATE MITH {OA CANNOT CANCEL) MATC

(1) 10¥ CURRENTLY IN HOALD AT ANY TINE UHILE CONMMANDING I A MANUAL AUCHEMFED RODE .

CONFACT $/C. MATE HOLD, #EHLL THL OPLRATOR WiLL OCTECK AND FWMEREMILY CONPIMSATE .
DROP OUT OF ;

{2) POLE M HOLD CAEY ACTION

FAILS 10 PERMAMCNTLY. | el

"oy, ) Ir -
CURRERNTLY oUY APPLY BRANES TO STOP AAM AND CANCEL THC RATE HOLD FUNCTION.

g» 1wy of RAFL HOLL

ORTACT 0/C. L
€O INTO AATL CREH TRAINING

() POLE HOLD UNTIL DAOP | oeeeeeel

FAILS TO oV, oUT Of mODL. .
arect 2 THE CREW WILL BE TRAINID FO ALMAYS OBSEAVT WHETHER THE ARM

CAUSE (182)
IF SHIFCH WAS
CLOSED:

chir
CUARENTLY N
RATC WOLD, MILL
ACMAIN N RATE
WOLD UNTIL DAOP
OUT OF moDE.

0y W
CORRCNILY QuUT

RATE HOLD
PERRANINILY.

LIFECY )
CAUSE ¢ )04}
IF SBITCH UAS
OPLN:

(C} A%0 (D)
APPLY,

CFFICT 4
CAust (38 4)
IF SRITCH was

unExpPECTED
POTION. § JOINT
NUNANAY .
UNANNURC IATED .
CALN ACTIOR
AEOUERED.

AEDUNDANT PATHS

1S RUSPOMDING PAOPLALY TO COMMANDS. IF T ISH*T, APPLY BRARES .
MISSEON COMFRAINIS !

00 MOT OPLRATE WITH RATE HOLD WITHIN 10 FT OF STRUCTURL. THI
OPERATOR AUST O AGLE 1D DETECT THAT THE AAM 1S RCSPONDENG
PROPIALY TO COMNANDS VIA WINDOW AMD/OR CCTV VIEMS DUNING ALL
ARN OPEAATIONS .

SCALEN FAILUALS

LI
Wm0 OFFLIM

EXERCISE MATE HOLD SHITCH
VIRITY CHANGE OF STATE

OPASD ONLING ENSTALLATION

EXERCISE MATE HOLD SMITCH
VENIFY CHANGE OF STATE OF RATE HOLD GIT oM DATA BUS

PREPARCD OT: [WUG

SUPERCEDING DATE: 94 OCT 87

APPROYE
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